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AppI.No. 10/528,083 

Amdt. dated September 19, 2007 

Reply to Office Action of May 21, 2007 

Remarks 

The present amendment responds to the Official Action dated May 21,2007, A petition 
for a one month extension of time and authorization to charge our Deposit Account No. 50-1058 
the one month extension fee of $120 accompany this amendment. The Official Action rejected 
claim 1 under 35 U.S.C- 1 12, second paragraph, as indefinite. Claims 1-5 were rejected under 35 
US.C. 103(a) based on McCandless U.S. Patent No. 5,626,294 (McCandless). These grounds of 
rejection are addressed below following a brief discussion of the present invention to provide 
context. Claims 1-5 have been amended to be more clear and distinct. Claims 1-5 are presently 
pending. 

The Present Invention 

The claims as presently amended find exemplary support in the specification as follows. 
Claim 1 as presently amended finds support in the disclosure at p. 12, lines 1 1-22, p. 12, line 23- 
p.l3, line 8, p. 6, line 21-p.7, line 1 1, p. 13, line 24-p. 14, line 9, p. 14, Hnes 10-20 and p. 14, line 
21-p. 15, line 6, and Figs. 5 and 6. 

More specifically, for ease of reference the descriptions in the respective paragraphs are 
cited below with underlining specifically indicating support for the amendment. 
Page 12. lines 11-22 

The needle yalve 2 has a substantially cylindrical shap e, and the tip part 21 has a 
substan^j^Uy right circular cone shape, The shape of the tin part 21 is set b v a center diameter L3 
for regulating a minimum fl ow oath area of the fiiel injection nozzle 1 at fiill lift, a seat diameter 
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Reply to Office Action of May 21 , 2007 

Remarks 

The present amendment responds to the Official Action dated May 2 L 2007 . A petition 
for a one month extension of time and authorization to charge our credit card the one month 
extension fee of $120 accompany this amendment- The Official Action rejected claun 1 under 
35 US.C. 112, second paragraph, as indefinite. Claims 1-5 were rejected under 35 U.S.C. 103(a) 
based on McCandless U.S. Patent No. 5,626,294 (McCandless). These grounds of rejection are 
addressed below following a brief discussion of the present invention to provide context. Claims 
1-5 have been amended to be more clear and distinct. Claims 1-5 are presently pending. 

The Present Invention 

The claims as presently amended find exemplary support in the specification as follows. 
Claim 1 as presently amended finds support in the disclosure at p. 12, lines 1 1-22, p. 12, line 23- 
p.l3, Une 8, p. 6, line 21-p.7, line 1 1, p. 13, Une 24-p. 14, line 9. p. 14, lines 10-20 and p. 14. line 
21-p. 15, line 6, and Figs. 5 and 6. 

More specifically, for ease of reference the descriptions in the respective paragraphs are 
cited below with underlining specifically indicating support for the amendment. 
Page 12. lines 11-22 

The needle valve 2 has a substantially cylindrical shape, and the tip part 21 has a 
substantially right circular cone shape. The shape of the tin part 21 is set b v a center diameter L3 
for regulating a minimum flow path area of the fuel infecti on nozzle 1 at fall lift r g^eat diameter 
L2 of a seat part 21 1 coming in conta ct with a valve seat part 33 and blocking communication 
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with the fuel iniection hole 3 1 , and a shaft diameter LK and a tip part angle is abut 92 degrees* 
The center diameter L3 is set to ^2.5 mm, the seat diameter L2 is set to ^3.0 mm, and the shaft 
diameter LI is set to <|>3.25 mm. The ratio of the center diameter L3 and the seat diameter L2 is 
L3/L2 = 2.5 mni/3,0 mm = about 0.833, and the ratio of the seat diameter L2 and the shaft 
diameter LI is L2/L1 ~ 3.0 mm/3,25 mm = about 0,92. 
Page 12, line 23 - Page 13. line 8 

In the fiiel iniection nozzle 1 of a valve closed state , the outer peripheral surface of the tip 
part 21 of the needle valve 2 urged in a state where the injection start pressure is regulated by the 
spring force of the nozzle spring 52 is seated on the valve seat part 33 of the nozzle bodv 3 as an 
inlet of the fuel injection hole 3 1 as shown in the drawing. Then, the needle valve 2 is lifted by 
the pressure of a predetermined amount of high pressure DME fuel sent from an injection pump 
and the like, so that the tip part 2 1 of the needle valve 2 is separated from the valve seat part 33 
to form a valve open state, and the DME fuel is sent from between the tip part 2 1 of the needle 
valve 2 and the valve seat part 33 to the fuel iniection hole 3 1 . 
Page 6, line 21 - Page .7. line 11 

The ratio L3/L2 of the center diameter and the seat diameter, which is set to about 0.35 to 
0.6 in the conventional diesel engine using light oil as fiiel, is set to 0.70 or higher. That is, the 
difference between the center diameter and the scat diameter becomes small, an d as the value of 
the center diameter/the seat diameter approaches L the size of the center diameter approaches the 
seat diameter, and the interval betweSSTthe seat part coming in contact with the valve seat pST*** 
and the center diameter becomes short. Accordingly, since the center diameter inevitably 
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becomes larger than the convention needle valve, the position of the center diameter in the valve 
seat part in the state where the seat part is seated on the valve seat part is positioned at an inner 
peripheral surface of the valve seat part having an inner diameter larger than a conventional one. 
Accordingly, the inner diameter of the inner peripheral surface of the valve seat part , to gether 
with the center diamet er, constituting the minimum flow path area at full lift becomesjarge. and 
by that, the minimum flow path area regulated by the center diameter at full lift can be increased . 
Page 13, line 24 « page 14. line 9 

The needle valve 2 is moved in the direction of the arrow denoted by reference character 
B and is lifted to a position of a maximum lift amount D, and at a time point when a full lift state 
occurs, an area of a portion where an interval between the tip part 21 of the needle valve 2 and 
the valve seat part 33 becomes minimum is a minimum flow path area d . Accordingly, a flow 
path area formed o f the minimum flow path area d between the outer peripheral surface of the tip 
part 21 and the valve seat part 33 is a minimum flow path area. Besides, a maximum value of the 
. fuel injection amount i s determined bv the total injection hole area of the fuel injection hole 3 1 . 
Incidentally, in this embodiment, die maximum lift amount D at fiill lift of the fuel injection 
nozzle 1 is set to about 0.25 mm. 
Page 14. lines 10-20 

Here, as compared with the case of the fuel injection nozzle 1 of the diesel engine usmg 
hght oil as fiiel shown in Fig. 1 1, first, the size of the fiiel injection hole 31 of the nozzle body 3 
of the fiiel injection nozzle 1 acfeording to the invention is formed to be larger, and by that, the 

total injection hole area is set t o become approximately twice as large . This is because, as 
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described before, in order to obtain the same enpi nc output as the light oil fuel bv using the DME 
fael. a fuel infection amount larger than the light oil fuel becomes necessary . Accordingly, by 
setting the tota l injection hole area of the fuel injection hole 31 to be larger than that in the light 
oil fuel the engine output comparable to the light oil fuel can be obtained bv the DME fuel . 
Page 14, line 21-Dage 1S> line 16 

Besides, in the tip part 21 of the needle valve 2, the ratio L3/L2 of the center diameter L3 
and the seat diameter L2 is set to be as large as about 0.833 in the fuel injection nozzle I of the 
invention, while it is set to 0.50 in the conventional fiiel injection nozzle 1 of the diesel engine 
using light oil as fiiel. Besides, Hie ratio L2/L1 of the seat diameter L2 and the shaft diameter LI 
is set to be as large as about 0.92 in the fuel injection nozzle 1 of the invention, while it is set to 
about 0,68 in the conventional fuel injection nozzle 1 of the diesel engine using light oil as fuel. 
By that, the minimum flow path area d of the fuel injection nozzle 1 of the invention at full lift is 
approximately twjpe as large as that of the conventional fuel injection nozzle 1 of the diesel 
engine using light oil as fuel. 

In view of the above, the amendment of claim 1 is clearly supported by the disclosure in the 
specification and drawings as originally filed. 

Claim 2 as presently amended finds support at page 6, line 21-page 7, line 1 1 and page 7, 
line 22-page 8, line 12 of the specification. 

The former paragraph is set forth above, and is not repeated. However, the description in 
the latter paragraph, page 7, line 22-page 8, Une 12, is cited below for ease of reference. The 
underlining specifically indicates exemplary support for the amendment. 
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Page 7. Mne 22 - page 8. line 12 

The ratio L2/L1 of the shaft diameter and the seat diameter, which is set to about 0.60 to 
0.70 in the conventional diesel engine using light oil as fuel, is set to 0.85 or higher in the 
invention. That is. the difference between the sh aft diameter and the seat diameter heconie.<^ 
an^ and as the value of the seat diameter/the sha ft diameter anproaches 1 . the size of the seat 
diameter approaches the shaft diameter. Accordingly, the seat diameter becomes larger than that 
of the conventional needle valve, and in proportion to that, the center diameter also becomes 
large inevitably. Accpplingly, the position of the crater diameter in the valve seat part and in the 
state where the seat part is seated on the valve seat part is positioned at an inner perip heral 
surface of the v ^jve seat part having a fiirther large inner diameter . Accordingly, the inner 
diameter of the inner peripheral surface of the valve seat part, together with the center diameter, 
constituting the minimum flow path area at fiill lift becomes fiirtha- large, and by that, Ijig. 
minimuni flow area regulated bv the cent er diameter at fall lift ca n be fiirther increase^ 
In view of the above, the amendment in the new claim 2 is clearly supported by the 
disclosure in the specification and drawings as originally filed. 

Claim 3 as presently amended finds support in the disclosure at p. 15, lines 7-18. This 
text is set forth below for ease of reference. The underlining specifically indicates the support for 
the amendment 

0 

Page 15. lines 7-1 « 

As stated above, in order to obtain t he fiiel iniection amount necessarv for the DME fael, 
the ratio L3/L2 of the center diamete r L3 and the seat diameter L2 is made 0.7 or hipher anH 
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about 0.833 in this embodiment, and flie ratio of I^/Ll of the seat diameter L2 and the shaft 
diameter LI is made 0.85 or higher and about 0.92 in this embodiment, so that the minimum 
flow path area d at full lift can be made the area approximately twice as large . Besides, by. 
setting the hole diameter of each of the fiiel injection holes 31 such that the total injection hole 
area becomes approximately twice as larpa , the fiiel inject ion amount of the fuel injection nozzle 
I can be set to be approximately twice as larpe By that, it is possible to obtain the fuel injection 
amount of the DME fuel which enable s the enpine output comparable to the light oil to be 
obtained . 

In yiew of the above, the amendment to claim 3 is clearly supported by the disclosure in 
the specification and drawings as originally filed. 

Returning to claim 1, one problem to be solved by the present invention is described at 
page 3, line 1 1-page 3, line 4 and page 4, lines 6-9 of the specification which are quoted below 
for ease of reference. . 
Page 3. line 11-page 4. line 4 

However, as described above, although DME has many merits as the fuel of the diesel 

as c pmpared with the light oil energy obtained from a same amount of fuel is low, and 
accordingly, when the amount of fuel inj ection is the same as that in the case of the light oil an 
aigine output becomes lower than that in t h e case of the lip ht oil Thus, a conventional diesel 
engine u sing light oil as fuel can not be used directly as a diesel engine using DME as fuel , hj. 

where a diesel engine using PMR as fiiel is desipped and mamifactiired frtmi th^. f \n!t it 
^ guflicient if the amount of fiiel iniection is set so tha t a specified engine output can be obtained 
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bvtheDMEfiieL However, in an existing diesel engine vehicle using light oil as fuel, in case the 
mounted whole diesel engine must be exchang ed with a diesel engine of DME fuel, it takes very 
high cost labor, and tune, and this can not be said to be realistic . Accordingly, even if a diesel 
engine vehicle of DME fuel is put to practical use, the replacing of existing light oil fuel diesel 
engine vehicles is not smoothly carried out, and by that, the spread of the diesel engine of DME 
fuel is much delaved. and there is a fear that measures against the worrying destruction of the 
environment and global warming are delayed, and the exhaustion of oil resources is hastened, 
(emphasis added) 
Page 4. lines 6-9 

The invention has been made in view of such circumstances, and its object is to enable an 
existing diesel engine vehicle of light oil fue l to run as a diesel engine vehicle using DME as fiiel 
without exchanging the whole diesel engine, and at very low cost and easily, (emphasis added) 

In view of the above, one problem to be solved or object to be achieved by tiie present 
invention is to enable an existing die sel engine of light oil fuel to run as a diesel engine iLsing 
DME as fuel with an engine output c haracteristic comparable to diesel fiiel, without changing the 
external shape of a fiiel injection nozzle, the shaft diameter of a needle valve 2, and so forth. 
Thus, claim 1 may be embodied as follows: 
1) the tip part (21), of a substantially right circular cone shape, of the needle valve (2) 
has a shape set by a center diameter (L3) for definmg a minimum flow path area (d) of the fuel 
flow path defined as a rninimum^eryal between the needle valve (2) at full lift and the valve 
seat part (33), a seat diameter (L2) of a seat part (21 1) which is positioned on a root side with 
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respect to the center diameter L3 and is for coming in contact with the valve seat part (33) and 
blocking communication with the fuel injection hole (31), and a shaft diameter (LI) of a needle 
valve body, and 

2) the tip part (21) is shaped such that a size of the center diameter (L3) is made closer to 
that of the seat diameter (L2) by positioning the center diameter (L3) closer to the seat diameter 
(L2), 

3) to such a degree that an injection amount of the DME fuel which enables an engine 
output characteristic comparable to light oil fuel to be obtained is attained with the minunum 
flow path area (d) of the fuel flow path defined by the center diameter (L3) with the needle valve 
(2) at full Hft, according to the total injection hole area of the fuel injection hole (31). 

Several functions and effects of the invention according to claim 1 are discussed at page ' 
5, lines 13-17, page 5, line 18-page 6, line 6. page 6, lines 7-15, page 17, lines 4-1 1 and page 18, 
Imes 5-8 of the specification which are quoted below for ease of reference: 
Page S. iines 3-17 

In order to obtain the e ngine output comparable to the light oil fiiel. it is necessary to 
increase the fuel injection amount wi th respect to the lift amount of the needle valve . Then, first, 
the total injection hole area of the fuel injection hole formed in the nozzle body, which is an 
injection port for injecting the DME fuel into the combustion chamber, is increased. That is, the 
total injection hole area of the fuel injection hole is made to have such a size that the injection 
amount of the DME fiiel fi-om the fuel injection ho le enables the engine output comparable to the 
light oil fuel to be obtained. By that the DME fuel whose amount enables the engine output 
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comparable to the light oil to be obtained can be injected into the combustion chamber . 
Incidentally, in order to obtain the engine output comparable to the light oil fiiel by using the 
DME fiiel, the fiiel injection amount approximately twice as large is required, and therefore, it is 
necessary that the fuel injection hole with the total injection hole area approximately twice as 
large or larger is formed the in nozzle body. 
Page 5. lines IS-page 6^ line 6 

The fuel flow path of the DME fuel from the inside of the nozzle body to the fuel 
injection hole, which is constructed in such a manner that the needle valve is lifted and the tip 
part of the needle valve is separated from the valve seat part, has the flow path area to enable the 
engine output characteristic comparable to the light oil fiiel with respect to the lift amount of the 
needle valve to be obtained by using the DME fuel. Thus, in the diese! engine designed to use 
the light oil as the fuel, the engine output comparable to the light oil fuel can be obtained by 
using the DME fuel without changing the outer shaoe of the fuel injection nozzle^ the outer 
diameter of the needle valve and the like. Accordinglv. when the fuel injection nozzle of the 
existing diesel engine designed to use the light oil as the fuel is exchanged for the fiiel injection 
nozzle for DME fiiel, the existing diesel engine of the light oil fuel can be directly driven as the 
diesel engine using DME as fueL 
Page 6, lines 7-15 

By this, according to the fiiel injection nozzle for DME fiiel of the first aspect of the 
invention, when the fuel injection nozzle of the existing diesel engine designed to use the light 
oil as the fiiel is exchanged for the fiiel injection nozzle for DME fiieL the existing diesel engine 
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of the light oil fuel can be directly driven as the diesel engine using DME as fiiel. Accordingly, 
the operation and effect that the existing diesel engine vehicle of the light oil fuel can be made to 
run as the diesel engin e vehicle using DME as fuel without exchanging the whole diesel engine. 
and at very low cost and easily. 
Page 17, lines 4-11 

In this way, in the diese l engine designed to use liefat oil as fuel, when only the fuel 
injection n ozzle is changed to the fuel injection nozzle 1 of this invention, the engine output 
characteristic comparable to the light oil fuel can be obtained by the DME fuel without chang ing 
the outer shape of the fiiel injection nozzle, the shaft diameter of the needle valve 2, and the like. 
Thus, the existmg diesel e ngine vehicle of the light oil fuel can be made to run as the diesel 
engine vehicle using DME as fuel at very low cost and easily. 
Page 18, lines S-8 

According to the invention, the existing diesel engine vehicle of the light oil fuel can be 
made to run as the dies el engine vehicle using DME fuel as fiiel without exchanging the whole 
diesel engine, and at very low cost and easily. 

That is, the present invaition has the folloAving characteristics: 

a) the tip part (21) is shaped such that a size of the center diameter (L3) is made closer to that of 
the seat diameter (L2) by positioning the center diameter (13) closer to the seat diameter (L2) (2) 
given above), 

b) to such a degree that an injection amount of the DME fiiel which enables an.engine output 
characteristic comparable to light oil fiiel to be obtained is attained with the minimum flow path 
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area,(d) of the fuel flow path defined by the center diameter (Li) with the needle valve (2) at full 
lift, according to the total injection hole area of the fuel injection hole (31) (3) given above). 
By virtue of such characteristics, 

an existing diesel engine using light oil as fuel can be driven as a diesel engine using DME as 
fuel with an engine output character istic comparable to light oil fuel without changing the 
external shape of a fiiel injection nozzle, the shaft diameter of a needle valve (2), and so forth, by 
lust implementing si mple changes such as increasing the total injection hole area of the fuel 
injection hole (31) of the nozzle body (3) of the fuel injection nozzle for application to the use of 
DME fiiel, and increasing the size of the center diameter (L3) of the tip part (21) of the needle 
valve (2) bv positioninp the center diameter (L3) closer to the seat diameter (L2), 

Section 112 Rejection 

The present amendments have overcome this rejection. 

The Art Rejections 

As addressed in greater detail below, McCandless does not support the Official Action's 
reading of it and the rejections based thereupon should be reconsidered and withdrawn. Further, 
the Applicant does not acquiesce in the analysis of McCandless made by the OfRcial Action and 
respectfully traverses the Official Action's analysis underlying its rejections. More particularly, 
McCandless does not suppoit^ajejection of the claims as presently amended as discussed in 
greater detail below. 
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McCandless generally discloses what the Examiner pointed out, but no more than that. 
That is, McCandless does not disclose driving a light oil fiiel diesel engine on DME fuel. More 
specifically, McCandless has no disclosure and no suggestion of the object of the present 
invention, that is, to " drive an existing diesel engine using light oil fuel as a diesel engine using 
DME as fii el without replacing the entirety of the diesel engine, that is, without designing and 
manufacturing a diesel engine anew," in order to obtain an engine output comparable to light 
fuel. 

As such, it is not surprising that McCandless lacks a specific means or constitution for 
achieving the above object, that is, to obtain an output comparable to light fuel by using DME 
fuel, McCandless does not disclose and does not suggest the characteristic constitutions of the 
present invention claimed by the claims as presently amended. 

There is no disclosure and no suggestion by McCandless of the effect of the present 
invention, that "an existin g diesel engine using light oil as fuel can be driven as a diesel engine 
using DME as fiicl with an engine output characteristic comparable to light oil fiiel without 
changing the external shape of a fiiel injection nozzle, the shaft diameter of a needle valve (2), 
and so forth, bv lust im plementing s imply f^^anprftR such as increasing the total injection hole area 
of the fuel injection hole (31) of the nozzle body (3) of the fuel injection nozzle for application to 
the use of DME fuel, and increasing the size of the center diameter (L3) of the tip part (21) of the 
needle valve (2) by positioning the center diameter (L3) closer to the seat diameter (L2), 
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As explained above in detail^ the invention according to claim 1 as presently amended is 
different from McCandless in the problem to be solved, constitution and function and effect, and 
therefore is not obvious therefrom. 

Regarding claim 2, claim 2 may be specifically characterized as follows: 

a) the size of the center diameter (L3) is made closer to that of the seat diameter (L2) by 
positioning the center diameter (L3) closer to the seat diameter (L2X and 

b) the size of the seat diameter (L2) is made closer to that of the shaft diameter (LI) by 
positioning the seat diameter (L2) closer to the shaft diameter (LI), 

c) to such a degree, in total, that an injection amount of the DME fiiel which enables an engine 
output characteristic comparable to light oil fuel to be obtained is attained with the minimum 
flow path area (d) of the fuel flow path defined by the center diameter (L3) with the needle valve 
(2) at full lift, according to the total injection hole area of the fiiel injection hole (31). 

The invention as claimed by claim 2, further has: the constitution b) given above, that "... 
is made closer to (omitted) ... bv positioning the seat diameter fL2) closer to the shaft diameter 
(Liy; and the constitution c) that ' to such a degree, in total, that an injection amount of the 
DME fuel which enables an engine ou^ut characteristic comparable to light oil fuel to be 
obtained is attained ... (omitted) which are neither disclosed nor suggested by McCandless. 

Both the center diameter (L3) and the seat diameter (L2) are a part of the tip part (21) of 
the needle valve (2). Thus, any further change to the position of the seat diameter (L2) as 
^^^^cribed above is merely a change to the tip part (21) of the needle valve, and can be 
implemented easily. Implementing a change to position both the center diameter (L3) and the 
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seat diameter (L2) "closer to ..." as described above can increase the minimum flow path area (d), 
so as to obtain the effect of flexibly achieving the object of the present invention, "to enable an 
existing diesel engine of light oil fuel to run as a diesel engine using DME as fuel with an engine 
output characteristic comparable to diesel fuel, without changing the external shape of a fuel 
injection nozzle, the shaft diameter of a needle valve 2, and so forth." 

As addressed above, the invention according to claim 2 of the present appHcation is 
significantly different from McCandless in the problem to be solved, constitution and function 
and effect, and therefore is considered not obvious therefrom. 

On the basis of the patentability of the new claims 1 and 2 explained above, it is 
considered that claims 3 to 5 also clearly has patentability. 



All of the presently pending claims, as amended, appearing to defme over the applied 
references, withdrawal of the present rejection and prompt allowance are requested. 



Conclusion 




Feter H. Pnest 
Reg. No. 30,210 



Priest & Goldstem, PLLC 
5015 Southpark Drive, Suite 230 
Durham, NC 27713-7736 
(919)806-1600 
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